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Q4) Draw the maximum and minimum S.F.D. and B.M.D for the foilo“dng statically
determinate beam due to a uniformly distributed moving load of 2 t/m with sufficient length:

2 t/m

>
_—

6m | 6m I 3m | 6m | 3m |

Q5) Find the force P such that maximum allowable stresses in column AB should not be
exceeded considering the buckling effect for the following frame carrying a single inclined
concentrated load:

Given:
6, = 1.3 t/em®
6o = 1.3 -0.00007 (A’ t/cm®  for A <100 where A= (Ly/inin)
6 = 6000/(1) t/em’>  for A>100
P
3
TR S \ D
e

om

Section S-S:

7777
x
X 5 X | A=144 cm?
; o Ixx=7320 cm*
Y 1,,=20720 cm*
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Department: Structural of Engineering

Steel Structures Engineering
Course Title: Theory of structures 2b Course Code:CES2204  Year: 2™ year civil
Date: 6/ 2011 (Second term) Final Term Exam Three hours

Answer All the five questions in the two pages:
Q1) Draw the S.F.D. and B.M.D. for the following statically indeterminate beam using
suitable method:

8t 6t

A4 B vl'

29 I A . F>r A
| | r

i ~sg

\

3m 2m

Q2) Draw the S.F.D. and B.M.D. for the following statically indeterminate beam using
suitable method:

8t 6t.m 6t

>
ANNANN

|
3m | 3m

Q3) Draw the N.F.D., S.F.D. and B.M.D. for the following statically indeterminate fram

using the three moment equation:
3t

3m Constant EI

6m iZmI



Tanta Department: Civil Engineering Faculty of
University Total Marks: 75 Marks Engineering
' Ccirse Title: Course Code: CSE2105 2" year
. D¢ ign of Reinforced Concrete Structures (1) b :
- Duot June 12" 2011 (Second term exam) Allowed time: 4 hrs No. of Pages: (3)

, Reasrks: If not mentioned; consider f,, = 25.0 N/mm’ , Steel grade is 400/600,and dimensions are in mm.
At - miissing data may be reasonably assumed
Cladalll Al 4 LA G puanad cilaclie 5l Jan ol ladacaly = gania e (Claden EOE) 0 )5 (e O 580 ladal)

£ estion One ( 10 Marks)

('l 1ose the correct ansvier

4 ike code limit for maximum reinforcement in corner columns
1. 4% A,
2. 5% A,
3. 6% A,
b, braced building usually have;
1. RC walls in ground floor
2. RC walls extending the full height of the building.
3. RC walls in ground floor connected to foundation
The failure of slender columns is characterized by:
- 1. buckling failur:
2. instability failure
3. material failure
Load capacity of a tied column is less than the load capacity of a spiral column by:
1. 14%
2.15.3%
312.3%
¢ the ratio of shrinkage reinforcement in RC beams is:
1. 0.8% of the concrete cross section
2 0.8% of the totcl area of steel in the concrete section
3 8% of the total area of tension steel in the section
L solid slabs is supplizd with shrinkage reinforcement when:
1. thickness of slcbs exceeds 160mm
2. thickness of slcbs equals 160mm
3. thickness of slcbs in the range of 160mm
interaction diagram is a:
1. graphical reprzsentation of the expected failure mode of a given section
2. graphical reprzsentation of all possible combination between axial load and moment that cause
—~  failure of a given section
3. graphical representation of the ultimate moment and ultimate load capacities
I simplified method for the design of RC walls
1. is used for any wall cross section
2. is used for RC walls with stiffeners.
3. is used for RC walls with rectangular section
the minimum diameter of longitudinal steel in columns is:
1. 10 mm
2. 12 mm
3. 16 mm

i, zestion Two 8 Marks

it a braced building, check the buckling condition for the 5.0 m height solid reinforced concrete wall shown
i the following figure. Calculate the maximum ultimate load that can be resisted by this wall. Find the

e

Page 1 of 3
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0 € ©) ©

Third Floor

Second Floor

*
ﬁf [ i A
1

First Floor ‘

10.60
482 —}-—
AV

i

i

E

—®
=— 4.50 T 4.50

Sectional Elevation A-A

Structural plan Sec B-B
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Course Examination Committee
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Assoc. Prof. Mohamed Husein Mahmoud Dr. Nesreen Mohamed Kassem
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Date: June 12" 2011 (Second term exam) Allowed time: 4 hrs No. of Pages: (3)

amount of minimum reinforcement required for the wall and show its details on the cross section to a
reasonable scale. Consider the wall is fixed at foundation level and hinged at floor level.

0.25m

_1_ 4.0 m 1

Question Three (25 Marks)
A) Determine the ultimate design load for spirally circular column with diameter of 600 mm. consider f,
=25 N/'mn?’., Grade of longitudinal reinforcing steel is 360/520 and 240/350 for spirals. Diameter of
spiral rein‘orcement is taken 8mm with 50 mm pitch ( 10 Marks)

B) Construct 'he interaction diagram for the section shown in figure. (10 Marks)

C) Define the different modes of failure for the shown eccentric section using the constructed interaction
diagram. ( 5 Marks)

%, . 4016

il

( & 60 8m
| |
i {9

00 m.

700 mm

4016

LY

Schematic drawing of interaction diagram

Question Four (40 Marks)

The figure shows a plan and a sectional elevation for a four story industrial building.
It is given that.
Floor cover = 1.5 kN/m?, L.L. = 6.0 kN/m?, 250 mm red brick walls exist over exterior beams only,
Exterior column widths at ground floor level are limited to 400 mm and columns are totally fixed at
foundation levzl.
It is required to:

1. Make a complete design (design + drawing on plan to scale 1 : 50) of slab. (10 Marks)

2. Design the continuous beam B for flexure and shear. (10 Marks)

3. Show the rzinforcement detailing of the beam B in elevation (scale 1:50) and cross sections (scale 1:25).
Design (calculaticns and drawings) for columns C1, C2 and C3 at ground floor level and C4 at first floor level in
addition to a complete design of the tie at section I-I. Assume the building is braced and use area method to calculate
the loads on the required columns. (20 Marks)

Page 2 of 3
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Remarks: (answer all the following questions, and assume any missing data)
(answers should be supported by sketches)
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Question 2 (cont'd)
Area of the soil sample = 1400 mm?,
Length of the soil sample = 70 mm,
Area of the stand pipe = 50 mm?,
Attime t = 0, the head difference = 400 mm, and
Attime t = 2.5 hours, the head difference = 200 mm
(3 Points)

e) A soil profile is shown in the following Figure (4). Water is being pumped from the coarse
sand layer at steady state. The pumping created a flow in the vertical direction in the clay
and silty clay layers as shown in the Figure (4) with the shown hydraulic gradients.
Compute the flow rate in m3fday per unit area of 1m? from the coarse sand layer.

e e e e e (5 Points)
17m .b.Sand y=19kNMme U Ground
- 0.7m —  Water
; o
Clay v=17.5kN/m? Flow
3m k = 1x10° m/sec Ygoun = 0.4 ¢ Point |
At mid depth
1m 1 Coarse Sand y =20 kN/m? k= 1x10 m/sec
Silty Clay vy = 17.5 kN/m? o
o k = 3x10° m/sec lp = 06 + Point 2
Flow At mid depth
L 4 MR LA e SRR,
Gravel
Figure 4

Question 3 (5 Points)

A pipe that is 1.5 m below the foundation level and close to a foundation as shown in the
following Figure. The foundation rests on the top of soil and exerts a pressure of 10.0 t/m? at
the ground surface. Using the attached Chart, determine the pressure exerted on the top of the
pipe by the foundation at point X.



Question 5 (15 Points)

a) Using clear sketches discuss why we need to know about shear strength of soils.

(2 Points)

b) Briefly explain the fundamental factors influence shear strength of soils. (2 Points)
c) Briefly explain using sketches (I) the unconfined compression test, (Il) For what type of
soils it is used and (lll) what are the shear strength parameters that can be obtained from

the test. (2 Points)
d) A series of Direct Shear Box tests were run to determine the drained shear strength
parameters of stiff silty clay. The tests data are (6 Points)
Test No. Normal Stress o', (kN/m?) Shear Stress At Failure t (kN/m?)
1 50 33
2 100 51
3 200 88
4 500 189

i) Draw the shear strength envelope for the given data.
i)  Determine the value of ¢’ and ¢’

e) A natural slope consists of the same stiff silty clay in (d) above (it has the same ¢’ and ¢').
For stability analysis of the slope, consider one segment of the failure surface with effective
normal stress o', of 60 kN/m®. Calculate the shear strength of the soil on the segment.

(3 Points)
>>> GOOD LUCK <x<«<




Question 3 (cont’d)

CL o
of Pipe '

Figure (S_I)

T

h_4m_,l

Im
.
2m
B &
6m .|
I']' a2 1 3 B O Y ] T R E 1 T 0.23
-~ 0.26

_~-m=30

- m=25
0.24

=M= 1.6

- m=14

0.01

i :m 1,2 ] 0.22

1 0.20

018

m=06— 0.16

m=05_ | 0.14

| 0.12

= Ao,/q

Hint:
m= B/z
n=1L/z

Figure (6)



Question 1 (cont'd)

7o
Two determinations for the plastic limit gave '
water contents of 20.3% and 20.8%. 50 —
Determine: % ot |5 -
() Fines Content ‘é NEELE
() Sand Content : 1
(i) the liquid limit of the fine part , R
(IV) the plastic limit of the fine part, |
(V) the plasticity index of the fine part, it
(VI) according to the plasticity chart in the T T e T T e e
following page, is the fine part of the Number of Blows, N

soil clay or silt?
(VIl) Classify the soil according to the
Unified Soil Classification System.

Figure 2
60
50 |
% 40 }
§ 20
10
or MH
070 20 30 40 50 60 70 80 90 100
Liquid limit
Figure 3
Question 2 (15 Points)
a) Define the permeability of soils. (L 45 < ) (2 Points)

b) Briefly explain the factors influence permeability of soils. (3 Points)
(Gl AEl Jalaa b iy G Jal gl ale jlaialy » )
c) Briefly explain why we need to know about coefficient of permeability of soils.
() A3 b grlin 13kl laialy - 531) (2 Points)
d) A silt sample is prepared for a falling head permeability test. Calculate the coefficient of
permeability of the silt sample in cm/sec given the following parameters of the test:



University of Tanta Soil Mechanics — Second Year
Faculty of Engineering Final Exam
Structural Engineering Department June 2011

Try all questions
Any missing data to be reasonably assumed

Question 1 (20 Points)

a) A saturated silty clay sample has a natural water content of 23%. The specific gravity of

the soil is 2.7.
Find I) the porosity and Ii) bulk or total unit weight. (5 Points)
b) The following Figure shows the results of sieve analysis test: (7 Points)
[seive # 200
100
%0

Percent Finer, %
o
o

10 [ |
oL- i L
0.01 0.10 1.00 10.00 100.00
Particle Size, mm
Figure 1
Determine
()  Effective Size
() The Uniformity Coefficient
() The Curvature Coefficient
(IV) Percentage of Gravel
(V)  Percentage of Sand
(V) Percentage of Fines
(VIl) The classification according to the Unified Soil Classification System
c) The sieve analysis results on a soil sample showed that (8 Points)
Sieve Number Sieve Diameter, mm % Passing
4 475 100
200 0.075 225

The Atterberg Limits results of the fines part (_d) Lie (e pelill ¢ 320 )of the sample from the
Casagrande Cup and Plasticity tests are given as:
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PROBLEM # 3 (25marks)

A. Show that the best hydraulic section for rectangular section is half of square.

(8 marks)
B. Drive the dynamic equation of G.V.F in terms of each of the section factor (Z)
and the conveyance factor (K). ' (8marks)
C. Choose one answer from the following: (9 marks)

1. A rectangular channel carries a certain flow for which the alternate depths are
found to be 3.0 m and 1.0 m, the critical depth in m for this flow is:

a-2.66 b- 1.65 c- 0.7 d-1.32

2. Supercritical flow at Froude number of 2.0 occurs when the depth is 0.63m in a
rectangular channels. The critical depth in m is:
a- 0.397 b- 1.00 c- 0.735 d- 0.854

PROBLEM # 4 (25 marks)

A. Draw the possible water profiles for the following open channels:

1- (8 marks)

B. A dicharge of 250 m®/sec flows over the spillway of a dam and then flows over a
level reinforced concrete floor of width 50.0 m. The velocity of water at the
bottom of the spillway is 14.0 m/sec and the water depth below the apron is
3.0m. if (n=0.016). Estimate:

a- How long should the apron be built? (6 marks)

b- The energy lost from the foot of the spillway to the downstream side of the jump

(3 marks)
My Best Wishes

Dr. Shimaa Ghoraba and the committee
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Notes:
Systematic arrangement of calculations and clear neat drawings are essential.
Any data not given is to be assumed — Answer as many questions as vou can.

Answer as brief as possible. Gy B ALl e ¢ g8a Glaiayl
PROBLEM # ONE (25 marks)

1. Show the main different between:

-Open channel flow and pipe flow ;
- Specific energy and Specific discharge curves

- The effect of viscosity and gravity on the flow behavior. (§ marks)

2. From the energy equation prove the following relation for the critical flow
conditions.

Ql'l'ng3=I (8 marks)

3. A trapezoidal channel of bed width 10.0 m and side slopes of 1:1, conveys

a discharge of 100 msz’sec., the water depth is 1.50 m. Determine:

I. can a hydraulic jump take place?
2. The sequent depth,
3. The power corresponding to loss in Kinetic energy through the jump,
The energy dissipated in H.P. (9 marks)

PROBLEM # TWO (25 marks)

A. Sketch the expected water surface levels for the shown smooth transition. Reason
your answers by necessary diagrams for the cases:

-The approaching flow is subcritical flow.

-The approaching flow is supercritical flow. (8 marks)
!
Elev.

B. Prove that the shear stress at open channel wetted perimeter can be expressed
as:. T=YRS, (8 marks) 22

C. A horizontal triangular channel with vortex 120° . Determine the discha rge flow in
the channel if the conjugate depth of hydraulic jump formed in 0.6 m. and 1.2 m.
. i (9 marks)
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